Data Read Circuit in a Semiconductor Device Featuring 
Reduced Chip Area and Increased Data Transfer Rate 

Background of the Invention 

1. Field of the Invention: 

The present invention relates to a data read 
circuit of a semiconductor device. 

2. Description of the Related Art: 

The development of microtechnology of semiconductor 
elements in recent years has been accompanied by the 
increasing scale of the LSI that is composed of these 
semiconductor elements. This development has been 
particularly dramatic in the field of semiconductor 
memory devices. As examples, dynamic random access memory 
(DRAM) has been put into practical use as semiconductor 
memory devices having a capacity of 256 megabytes on one 
chip, as has static random access memory (SRAM) having a 
capacity of 18 megabytes on one chip. 

Referring now to FIG. 1, which shows the 
construction of a multiport memory cell that employs a 
single-end mode, it can be seen that in these types of 
semiconductor memory devices, a reduction in the area of 
the memory cell is obtained through the use of the 
single-end mode in the bit lines for read. The single-end 
mode is a mode for transferring cell data by a single bit 
line . 



FIG.. 2 shows an example of the construction of 
multiport RAM. As shown in FIG. 2, the basic structure of 
the memory is constituted by providing multiport RAM 
with: memory cells that are arranged at the intersections 
5 of intersecting horizontal lines and vertical lines; word 
lines 420 , 421~42n, 430, 431~43n and 440, 441~44n for 
individually selecting row addresses for each port; bit 
lines 45, 46, 47, and 48 for propagating data of the 
memory cells; precharging circuit 4 9 for precharging bit 

10 lines 45, 46, 47, and 48; write port column selector 50 
for selecting column addresses; read port column selector 
51; read circuit 53 at the read port for data that have 
been propagated on bit lines; data output circuit 55; 
write circuit 52 at the write port for propagating write 

15 data on bit lines; and data input circuit 54. 

FIG. 3 shows a timing chart for reading data of the 
multiport RAM of FIG. 2. Referring now to FIG. 3, as 
shown in interval A, read bit line 48 that has been 
precharged by means of precharging circuit 4 9 is 

20 discharged by the data of the memory cell that is 

selected at timing tl of the rise of word line 440. In 
some cases, this potential is determined to be low-level 
at timing t2 at which this potential falls below the 
theoretical threshold value of read circuit 53, read 

25 signal becoming high level at t3 and data output 18 

becoming high level at timing t4 . In other cases, the 
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potential ,of bj.t line 48 is maintained without change and 
determined to be high level and data are supplied as 
output as shown in interval B. 

FIG. 4 shows a timing chart for a case in which 
5 increase in capacitance of the bit line causes the 
discharge time to increase. Referring to FIG. 4, an 
increase in the number of rows of memory causes an 
increase in the capacitance of the bit line, and it can 
be seen that the time required for the discharge of bit 

10 line 48 (t2~tl) thus increases and the reading speed 
accordingly decreases. 

In order to cope with large capacity, a 
configuration was adopted in the prior art for enabling 
high-speed reading in a memory having high capacity in 

15 which the memory was divided into a plurality of banks, 
addresses were selected in bank units, and the data that 
were read were transferred to the output circuit through 
a data bus. 

Referring to FIG. 5, this configuration comprises: 
20 a plurality of memory banks 2 in which memory cells are 
arranged at each of the intersections of intersecting 
horizontal lines and vertical lines; row decoder 3 that 
is connected to each of the memory banks for selecting 
row addresses; column selector 58 for selecting column 
25 addresses; sense amplifier precharging circuit 59 for 
amplifying data that have been selected by column 
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selector $8 and precharging bit lines; output circuit 60 
for supplying the data as output; and data buses 56a and 
56b for transferring data between output circuit 60 and 
sense amplifier precharging circuit 59, 

5 A read operation of this scheme is next described 

with reference to the timing chart of FIG. 6. Word line 
81 of a memory bank that has been selected with bit lines 
in a precharged state rises at timing t6, bit line 10a is 
discharged, and at timing t7 , the output of the sense 

10 amplifier amplifies the data of word line 81. The 

amplified data are transferred as far as output circuit 
60 by means of data buses 56a and 56b and then supplied 
as output at timing t8, whereby high-speed read is 
realized in the large-capacity memory. In other words, 

15 the division of the memory cell area of the large- 
capacity memory into a plurality of blocks is a requisite 
technique for accelerating the reading process. 

Another example of accelerating the bit line speed 
is disclosed in Japanese Patent No. 2892697, The 

20 semiconductor memory device disclosed in this publication 
realizes an increase in speed through the use of a 
differential sense amplifier, which is typically used in 
differential-mode bit lines, for amplifying the 
difference in potential between a reference signal and 

25 single-end mode bit lines. 

As shown in FIG . 7, which shows the structure of 
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single-po^t RAiyi cells, the differential mode refers to a 
mode in which cell data are propagated on two lines of 
positive and negative logic, as with the bit lines of 
single-port RAM. 
5 Japanese Patent Laid-Open No. H10-134578 discloses 

the insertion on of a buffer circuit in the bit lines 
between the plurality of blocks into which a memory 
element unit has been divided for either amplifying and 
supplying the output or cutting off the output in 

10 accordance with the selection of elements of input-side 
blocks or output-side blocks. 

As described in the foregoing explanation regarding 
a semiconductor memory device of the prior art, a method 
in which the memory is divided into a plurality of blocks 

15 necessitates column selectors for each memory bank unit, 
and further, a multiport memory necessitates a number of 
column selectors equal to the number of ports, and the 
area of the device therefore increases proportionally. 
Furthermore, column decoders for operating the column 

20 selectors are similarly required, and this requirement 
results in further increase in the chip area. 

In addition, regions for the data bus lines for 
transferring data of each block are also required for 
each port, further increasing the chip area. In a memory 

25 that is frequently used in a multibit construction, such 
as in a multiport memory, the influence of the area of 
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the data t?us regions that are held in bit units is 
particularly significant . 

In the example of Japanese Patent No. 2892697, 
which uses reference signals, and further, uses 
5 differential sense amplifiers, the amount of discharge of 
bit lines required to obtain the desired differential 
potential is approximately twice that of the differential 
scheme, and increasing speed when the capacitance is high 
is therefore problematic, 

10 In the construction disclosed in Japanese Patent 

Laid-Open No. H10-134578, moreover, an increase in the 
amount of capacitance that accumulates in bit lines slows 
the change in the output signal of the buffer circuit 
inserted between bit lines, hindering an increase in 

15 speed. 

Summary of the Invention 
It is an object of the present invention to provide 
a data read circuit in a semiconductor device that can 
20 perform more rapid discharge of bit lines to improve the 
data transfer rate of bit lines even when the amount of 
capacitance that accumulates in bit lines is great, and 
moreover, that can reduce chip area. 

A data read circuit in a semiconductor device 
25 according to the present invention comprises a selection 
means for alternatively reading output data from a 



plurality ,of circuit blocks to shared data lines, 
precharging means for precharging the shared data lines, 
determination means for determining whether the output 
data that have been read are to be supplied as output to 
5 the outside in accordance with a determination start 
signal that is synchronized with a selection signal of 
the selection means; and discharging means that is 
controlled by the determination results of said 
determination means, and moreover, that is inserted in a 

10 cascade connection in data lines that are shared with a 
succeeding circuit block. If, based on the determination 
result, the output data that are to be transferred are at 
a low level, the discharging means is placed in a 
conductive state to discharging the shared data lines for 

15 the succeeding circuit block, and if the data that are to 
be transferred are at a high level, the shared data lines 
for the succeeding circuit block is precharged with said 
precharging means. This control operation is successively 
executed, as far as the lowest-order circuit block, to 

20 thereby supply data of a logic level that corresponds to 
said output data as output. 

The present invention can reduce chip area while 
realizing high-speed read that is equivalent to the 
construction that employs banks of the prior art. In 

25 addition, the present invention has a construction in 

which bit lines are not divided and therefore can reduce 
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energy consumption to approximately 5/8 that of a case in 
which the read bit lines are in four divisions. 

The above and other objects, features, and 
advantages of the present invention will become apparent 
from the following description with reference to the 
accompanying drawings, which illustrate examples of the 
present invention . 

Brief Description of the Drawings 

FIG. 1 shows the construction of a multiport memory 
cell that employs a single-end scheme; 

FIG. 2 shows an example of the construction of 
multiport RAM of the prior art; 

FIG. 3 is a timing chart showing data read by in 
the single-end scheme; 

FIG. 4 is a timing chart showing an example in 
which the discharge time increases due to increase in 
capacitance of bit lines; 

FIG. 5 shows an example of a construction in which 
memory is divided into banks and addresses are selected 
in bank units; 

FIG. 6 is a timing chart for explaining FIG. 5; 

FIG. 7 shows an example of the construction of a 
single-port RAM cell; 

FIG. 8 is a circuit diagram of a read port 
according to the first embodiment of the present 
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invention;. 

FIG- 9 is a circuit diagram of a first example of 
determination circuit 32; 

FIG. 10 is a timing chart for explaining the 
operation of the first embodiment; 

FIG. 11 is a circuit diagram of a second example of 
determination circuit 32; 

FIG. 12 is a circuit diagram of a third example of 
determination circuit 32; 

FIG. 13 shows an example of a logic circuit of a 
wired OR circuit; 

FIG. 14 is a timing chart for explaining the 
operation of the circuit of FIG. 12. 

FIG. 15 is a circuit diagram of a fourth example of 
determination circuit 32; and 

FIG. 16 is a circuit diagram of a fifth example of 
determination circuit 32. 

Detailed Description of the Preferred Embodiments 
Although the present invention will be explained 
using a semiconductor memory device as an example, the 
present invention is not limited to a semiconductor 
memory device. The present invention can be applied to a 
semiconductor device that comprises: a selection means 
for selectively reading output data from a plurality of 
circuit blocks to shared data lines; determination means 
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for determining whether output data that have been read 
are to be supplied as output to the outside in accordance 
with a determination start signal, which is synchronized 
with a selection signal from the selection means; and 
discharging means that is controlled by the determination 
results and that is inserted in cascade connection in 
data lines that are shared with a succeeding circuit 
block. 

First Embodiment 

Referring now to FIG. 8, a data read circuit 
according to the first embodiment of the present 
invention comprises: memory banks 2a, 2b, 2c, and 2d that 
are each constructed such that a plurality of memory 
cells 1 are each arranged at the intersections of 
orthogonal horizontal lines and vertical lines; row 
decoders 3a, 3b, 3c, and 3d for selecting word lines; 
precharging and read circuits 4a, 4b, and 4d that are 
connected to the bit lines of a higher-order memory bank; 
column decoder 5; column selector 6; output circuit 7, 
and timing generation circuit 20 for generating 
precharging signals and read start signals and supplying 
these signals to precharging and read circuits 4a, 4b, 
and 4d. 

Memory banks 2a, 2b, 2c, and 2d each include word 
lines 80, 81-8n and 90, 91n-9n that connect to the memory 
banks. Memory banks 2a, 2b, 2c, and 2d each have the same 
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construction, ^nd for clarity, only the construction of 
bank 2a will be explained, and explanation of the other 
banks will be omitted. 

Bank 2a will here be taken as the highest-order 
5 memory bank, and banks 2b, 2c, and 2d will be considered 
lower-order memory banks. The output of precharging and 
read circuit 4a is connected to each of corresponding bit 
lines 12a, 12b, 12c, 12d, 13a, 13b, 13c, and 13d of 
lower-order memory bank 2b. Precharging and read circuit 

10 4a that is connected to these bit lines 12a, 12b, 12c, 
12d, 13a, 13b, 13c, and 13d is in turn connected to 
corresponding bit lines of lower-order memory bank 2c. 
Such connection is continued as far as bit lines 16a, 16b, 
16c, 16d, 17a, 17b, 17c, and 17d of lowest-order memory 

15 bank 2d. 

The bit lines of lowest-order memory bank 2d are 
also connected to precharging and read circuit 4d, the 
output of which is connected to column selector 6 that is 
selected by column decoder 5, and the output of column 

20 selector 6 is connected to output circuit 7, thereby 
completing the basic construction of FIG. 1. 

Referring now to FIG. 9, a first example of 
determination circuits 32 that are included in 
precharging and read circuits 4a, 4b, and 4d includes, 

25 NOR 32a having one input terminal connected to a bit line 
of highest-order memory bank 2a, which is connected in 
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common to .the drains of each of PMOS transistor 35 for 
precharging the bit line and PMOS transistor 36 for 
maintaining the precharged state during reading, and its 
other input terminal connected to determination start 
5 signal line; and, as a discharging transistor, NMOS 

transistor 37 having its gate terminal connected to the 
output terminal of NOR 32a , its source connected to 
ground, and its drain connected to the bit lines of the 
lower-order block; the output terminal of NOR 32a being 

10 further connected to the gate of PMOS transistor 36. 

Constituent elements apart from NOR 32a of the 
above-described determination circuit, e.g., PMOS 
transistor 36, may be replaced with other components, for 
example, a bus folder. 

15 The operation of the present embodiment is next 

described using the timing chart of FIG. 10 in 
conjunction with FIG. 8 and FIG. 9. 

Operation will be described using a case in which, 
in the circuit of FIG. 8, word line 81 is selected and 

20 bit line 10a is discharged, and a case in which word line 
80 is selected and bit line 10a is not discharged. 

When a row address of highest-order memory bank 2a 
is selected, the rise of the precharging signal first 
causes the termination of precharging of the bit lines 

25 and the rise , of word line 81 at timing tl. The rise of 
word line 81 at timing tl causes the access transistors 



of the memory cell that is connected to word line 81 to 
conduct, and the data that is held in the memory cell 
causes discharge of bit line 10a. 

Bit line 10a that is discharged gradually drops in 
5 electric potential in accordance with the capability of 
the cell, and when the potential has fallen as far as the 
logic threshold value of NOR 32a in FIG. 9 that has 
become effective due to the determination start signal, 
as shown at timing t2, the output of NOR 32a goes high as 
10 shown at timing t3. 

The change of the output of NOR 32a to high level 
causes NMOS transistor 37 of FIG. 9 that is connected to 
lower-order memory bank 2b to enter the ON (conductive) 
state, whereby the discharge of bit line 12a of lower- 
15 order memory bank 2b begins as shown at timing t4. 

Making the capability of NMOS transistor 37 that is 
associated with the above-described discharging greater 
than the memory cell capability, or, as will be described 
hereinbelow, making the transistors larger than 
20 transistors 105 and 106 that are wired-OR connected 

to the bit lines increases the speed of discharge of 
lower-order memory bank 2b, and, as shown at timing t5, 
also causes the output of NOR 38 of the determination 
circuit of lower-order memory bank 2b to change to high 
25 level. 

By repeating the above-described operation, data 
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are transferred as far as bit line 16a of lower-order 
memory bank 2d, and as shown by timing t6, data are 
transferred to output circuit 7 by way of column selector 
6 and supplied as data output 18. 

After latching the supplied data, word line 8 is 
closed, determination start signal is rendered inactive, 
and the output of NOR 32a of determination circuit 32 is 
made low level unconditionally, following which the 
precharging signal is fallen, and the bit lines of all 
banks are precharged to return to the initial state. 

Bit lines 10 for data in which the bit line is not 
discharged maintain the electric potential that was 
precharged by PMOS transistor 36 of FIG. 9, and NMOS 
transistor 37 that is connected to lower-order memory 
bank 2b remains in the OFF (nonconductive) state. 
Accordingly, bit line 12a of lower-order memory bank 2b 
also maintains the precharged state, and these data are 
transferred as far as output circuit 7 to become the 
output data. 

Next, when a row address of a lower-order memory 
bank is selected, the bit lines of the higher-order 
memory bank are maintained at the precharged state by 
PMOS transistor 36 and the output of NOR 32a of 
determination circuit 32 is at low level. Accordingly, 
NMOS transistor 37 maintains the OFF state and no effect 
is exerted on the bit lines of the lower-order memory 
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bank. 

The above-described first embodiment enables high- 
speed read that is equivalent to the construction that 
uses banks of the prior art while allowing a reduction in 
area. The above-described first embodiment also enables a 
greater increase in speed witH large capacity than the 
example of Japanese Patent No. 2892697 that was described 
in the prior art. Furthermore, because the above- 
described first embodiment has a construction in which 
bit lines are not divided, power consumption in the read 
bit lines can be reduced to approximately 5/8 that of a 
case in which bit lines are in four divisions. Still 
further, since it is assumed that the memory elements 
themselves output low-level by means of, for example an 
inverter in the example of Japanese Patent Laid-Open No. 
H10-134578 that was previously described in the prior art, 
a construction such as shown in the previously described 
FIG. 10 could not be employed and the memory elements 
consequently increased in size. The present invention, 
however, is advantageous in that it is free of this 
constraint. In the example of Japanese Patent Laid-Open 
No. H10-134578, moreover, the control signals that are 
applied as input to buffer circuits are generated from 
two address signals and therefore necessitate circuits 
for decoding, thus entailing a corresponding increase in 
circuit scale. The present invention, however, only 
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requires synchronization with word lines and thus allows 
a reduction of circuit scale. 
Second Embodiment 

FIG. 11 shows an example in which, as the second 
5 embodiment of the present invention, the above-described 
determination circuit is applied to the bit lines of ROM. 
Specifically, this embodiment comprises memory banks 20a 
and 20b that are constructed by arranging ROM cells at 
the intersections of horizontal lines and vertical lines 

10 that are arranged in intersecting form; word lines 81n8n 
that are connected to each of memory banks 20; 
precharging and read circuit 4d that is connected to bit 
lines 10a, 10b, 10c, and lOd of higher-order memory bank 
20a; the output of this being connected to corresponding 

15 bit lines 12a, 12b, 12c, and 12d of lower-order memory 
bank 20b. The basic construction of this embodiment is 
ROM having a two-bank construction in which precharging 
and read circuit 4e is connected to the bit lines of 
lower-order memory bank 20b, and of the output of this 

20 precharging and read circuit 4e, data that have been 

selected by column selector 6 are supplied as output from 
output circuit 7 . 

ROM read operation is performed by using the 
written ROM codes to discharge or not discharge the 

25 precharged data lines that are connected to ROM cells 
that have been selected by word lines. 



This . read. method is of a construction that is 
equivalent . to the single-end scheme read of a multiport 
memory, and the present invention is therefore applicable 
to this method. Connecting a precharging and read circuit 
5 that includes determination circuit 32 that was shown in 
FIG. 9 between the bit lines of higher-order memory bank 
20a and lower-order memory bank 20b allows the read 
result for each bit line to be successively propagated on 
the bit lines of the lower-order memory bank, as with the 

10 above-described multiport memory, and thus enables high- 
speed data output. 

In this second embodiment as well, the bank 
structure is realized without adding a column selector 
for each bank, and the chip area can therefore be reduced 

15 while maintaining a read speed that is equivalent to the 
prior art. 
Third Embodiment 

Referring now to FIG. 12, the third embodiment is 
an example in which the present invention has been 

20 applied to a logic circuit in which, as shown in FIG. 13, 
a wired OR circuit is connected to signal line 57 that 
has been precharged by PMOS transistor 31, which is a 
precharging transistor . 

One example of this type of wired OR circuit is a 

25 Match Line in a CAM (Content Addressable Memory) having a 
search capability. A Match Line is a signal line for 
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communicating the data search results of the CAM, this 
Match Line changing to low level if there is even one 
non-matching data . 

In FIG, 13, if one or more of the input signals 
23-28 of logic circuits 105-110 that are connected by 
wired OR to precharged signal line 57 is high level, 
precharged signal line 57 is discharged, thereby changing 
the signal level of signal line 57 to low level and 
changing the output signal of inverter 33 to high level. 

When a large number of wired OR logic circuits are 
connected in a circuit of this type, the capacitance of 
signal line 57 increases and the time necessary for 
discharging signal line 57 also increases, this increase 
leading to a delay of the output signal. A single high- 
level input signal among input signals 23n28 would 
therefore entail the longest discharge time of signal 
line 57, and the delay time until the output signal 
becomes high level would be at a maximum. 

The circuit shown in differences from the circuit 
shown in FIG. 13 in that the bit lines are divided such 
that signal line 57 is divided into signal line 21 and 
signal line 22, and it includes determination circuit 32 
connected to the bit lines of signal line 21, and the 
gates of NMOS transistor 29 and PMOS transistor 30. 

With the above-described construction, the 
transition of the determination output to high level 
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causes NMOS transistor 29 to conduct, thereby 
establishing connection with the bit lines of signal line 
22 and causing discharge of the bit lines of signal line 
22. 

5 In other words, when the determination result is at 

low level in signal line 21, signal line 22 of the bit 
lines of the lower-order bank propagates from signal line 
22 the precharge level or the result of the wired OR 
logic circuit without any influence from signal line 21 

10 of the higher-order bank, this propagated signal becoming 
the output signal. 

A case in which only input signal 23 of wired OR 
changes to high level in interval 32 will be explained 
with reference to FIG . 14, which shows a timing chart for 

15 explaining the operation of the circuit of FIG. 12, to 
explain 

First, discharge of the bit lines of signal line 21 
that has been precharged during the interval in which 
precharging signal is at low level is initiated by the 
20 change of input signal 23 to high level at timing tl 

during the interval in which the precharging signal is at 
high level. 

The discharge of signal line 21 proceeds, and when 
its potential has fallen as far as the logic threshold 
25 value of determination circuit 32 at timing t2, 

determination circuit 32 supplies a high level as output 
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at timing. t3. When determination circuit 32 supplies a 
high level as output, NMOS transistor 29 conducts at 
timing t4 and the discharge of signal line 22 is carried 
out . 

5 The capability of NMOS transistor 29 is designed to 

be greater (have a larger transistor size) than NMOS 
transistors 105nll0 to which the input signal is 
connected, and signal line 22 therefore discharges 
rapidly as far as the logic threshold value of inverter 

10 33 to which it is connected and a high level output 
signal is supplied as output at timing t5. 

In this case, the discharge of signal line 21 is 
completed in approximately half the discharge time of 
signal line 57 shown in FIG, 13, and the rapid discharge 

15 of signal line 22 enables acceleration of the entire 
circuit . 

A case is next described in which only input signal 
26 changes to high level in interval B. The input signal 
that is applied to signal line 21 is at low level, and 

20 signal line 21 therefore maintains a precharged state. 
When input signal 26 changes to high level at 
timing t6, the potential of signal line 22 is discharged 
by means of NMOS transistor 108, and when the potential 
has fallen as far as the logic threshold value of 

25 inverter 33 at timing t7, inverter 33 supplies a high 
level as output at timing t8. 
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Because the capacitance of signal line 22 is 
approximately half the capacitance of signal line 57 of 
FIG. 13, the discharge time of signal line 22 is 
approximately half that of signal line 57, and the data 
output is therefore accelerated. 

Explanation next regards a case in which input 
signals 23 and 26 change to high level in interval C. 
When input signals 23 and 26 change to high level at 
timing t9, the capacitance of both signal lines 21 and 22 
is discharged, and when the potential of signal line 22 
has fallen as far as the logic threshold value of 
inverter 33 at timing tlO, the output of inverter 33 
becomes high level at timing til. 

When a plurality of wired OR logic circuit input 
signals that are applied to each of signal lines .21 and 
22 are high level, the discharge of signal lines 21 and 
22 is performed rapidly and the data output therefore 
attains a high level more rapidly than even the operating 
speed in interval C. 
Fourth Embodiment 

Explanation next regards the fourth embodiment, 
which employs a construction other than NOR 32a that was 
shown in FIG. 9 in the determination circuit of the read 
circuit. 

Referring to FIG. 15, which shows a circuit for a 
case in which determination circuit 32 is constituted by 
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clocked inverter 40, the input terminal of clocked 
inverter 40, is connected to each of: the data line of a 
higher-order block, PMOS transistor 36 for holding the 
precharged state of the higher-order block data line, and 
5 precharging PMOS transistor 35. 

The output terminal of clocked inverter 40 is 
connected to the drain of NMOS transistor 39 for 
preventing malfunctioning during times of high impedance, 
the gate of PMOS transistor 36, and the gate of NMOS 

10 transistor 37, which is the discharging transistor for 
discharging the data line of the lower-order block. 

In addition, the control terminals of clocked 
inverter 40 are connected to a determination start signal 
line for controlling clocked inverter 40 and, by way of 

15 inverter 38, to a polarity inverting signal line. 

By means of its output, NMOS transistor 39 sets the 
determination result to low level when the output of 
clocked inverter 40 and the control of clocked inverter 
40 are in a high-impedance state. 

20 Regarding the operation when applying determination 

circuit 32 of the above-described construction, when the 
determination start signal is at high level, the supply 
of inverted data of the data line potential of the 
■ higher-order block as the determination output determines 

25 whether the data lines of a lower-order block are 
discharged. 
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When the determination start signal is at low level, 
the output of clocked inverter 40 enters a high impedance 
state, whereby NMOS transistor 39 pulls the determination 
output down to low level and thus halts the discharge of 
the lower-order block, thereby enabling a prevention of 
any influence upon the precharging of the lower-order 
block data lines. 

In addition, in the case of a high-impedance state, 
NMOS transistor 39 places PMOS transistor 36 in a 
conductive state and maintains the higher-order block 
data lines at the precharged potential. 
Fifth Embodiment 

FIG. 16 shows the fifth embodiment in which yet 
another construction is used for the determination 
circuit of the read circuit. The circuit shown in FIG. 16 
differs from the circuit shown in FIG. 15 in its 
provision of differential sense amplifier 41 having its 
positive input terminal connected to the higher-order 
block data lines, connected to its negative input 
terminal a reference signal line, and its control input 
terminal connected to the determination start signal 
line; and clocked inverter 40 having its input terminal 
connected to the output terminal of differential sense 
amplifier 41. 

In this embodiment, when the determination start 
signal is at high level, differential sense amplifier 41 
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compares the data lines of the higher-order block with 
the reference signal, amplifies the voltage differential 
and supplies it as output, Clocked inverter 40 inserts 
the polarity of the output of differential sense 
5 amplifier 41 and determines whether or not to carry out 
discharge of the data lines of the lower-order block. 

Since the voltage differential between the data 
lines of the higher-order block and the reference signal 
is found by differential sense amplifier 41, there is no 

10 need for waiting until the potential of the data lines 
drops as far as the threshold value of the next section, 
and the operation is thus accelerated. 

When the determination start signal is at low level, 
the output of clocked inverter 4 0 enters a high-impedance 

15 state, whereby the determination output is changed to low 
level by NMOS transistor 39, NMOS transistor 37 is turned 
off, and the discharge of the lower-order block is halted. 

While preferred embodiments of the present 
invention have been described using specific terms, such 

20 description is for illustrative purposes only, and it is 
to be understood that changes and variations may be made 
without departing from the spirit or scope of the 
following claims. 
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